A standard discussion of eq. (1) [4] shows that phase separation may occur when X is larger than a certain critical value
The resulting phase diagram is shown qualitatively on figure 1 . ' We shall be concerned here with a more complex physical situation : a) Starting from a melt, described by point P in the one phase region of the diagram, we cross link the [2] and [4] , and is (for slow variations) :
c) There exist of course certain cross-terms such as p2 p2but they can be shown to be unessential for our discussion of the onset of the microphase.
Thus, to second order in P and p, the total free energy of the cross-linked state F is the sum of eqs. (6, 8, 9 A similar situation can occur in the solidification of a liquid : however, we know following Landau [6] that the instability is masked by the earlier appearance of a first order transition. Mathematically this is related to the existence of cubic terms (p3) in the free energy. But in our case (at least for the symmetrical case discussed here) we do not have cubic terms, and the Landau theory would predict a second order transition.
To make predictions on the complete structure of the low temperature phase, we need a full analysis of the quartic terms for wave vectors comparable to q*. This represents a rather formidable problem, but a similar analysis has been carried out recently for block copolymers [8] .
At a more refined level, the situation is rather complex : a) fluctuation effects tend to restore a first order transition, as shown by Brazowskii [7] 
